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Rationale
This project was developed in response to an RFA seeking innovations to create DNA molecules that self-assemble to support nanomolecular design. While the solicitation emphasized software to solve the challenges arising from the intrinsic chemistry of DNA, which is built from just four nucleotides (GACT), the premise of this project was that the design task could be rendered trivial if standard DNA were augmented extra nucleotides to give an "artificially expanded genetic information system" (AEGIS). These are shown in Figure 1 . Design of experiments to collect data to support software development In anticipation of Phase 2, we have turned to experiments that need to be done to support key customers who will wish to use AEGIS DNA. This month we have focused on those who will want to use "ultra long" DNA (UL-DNA) constructs. This has focused on developing a bacterial strain that will be able to manage plasmids containing AEGIS DNA.
To this end, we asked what happens to Z/P containing DNA when introduced into E. coli. Here, plasmids containing an insert with targeted Z:P pairs were used to transform DH5α and BL21-gold host bacteria (the strains are rec A1 recombination deficient, not SOS deficient; and recA+, respectively).
Surprisingly, having Z/P in the plasmid did not lower the transformation efficiency of the construct when compared to a control with an insert lacking Z:P base pairs. Fifty clones were screened for presence of the insert by PCR; only three did not have the insert. This means that the clones had not excised the insert and reformed the plasmid, which generally happens when an insert is toxic. Since these cells were not supplied with dZ:dP nucleoside or the Dm-dNK kinase they must have substituted natural nucleosides for them. Further, since the colony counts and growth rate between control insert and Z:P containing insert were the same, replacement of the Z:P pairs seems to happen quickly.
